
~61~BIic]~8 22:12    7951308                                                          PAGE 82

The Value Of The, Tidal Mar~h

James G. Gosselink
S.gene P. Od.m
R. M. Pope

C--01 631 3
(3-016313



22:12 7951388 PAGE     83

VALUE OF THE TIDAL I~,I,4RSH

JAMES
¯

AP~,~ns~ ~ ~0501

Publicadon No. LSU-SG-74~03

CENTER FOR WETLAND RESOURCES

Louisiana State University

Baton Rouge, Louisiana

May. 1974

C--01 631 4
C-016314



A batra~t

C 016315
C-016315



B5/30/1998 22:12    7951388 PAGE 85

Ab u ~ac ~ ........................

T~uhexy ~uc~on Based
Naturally Produc~

~cultu~e Based on ~he

~as~e Tr~t ~ork as a
~or Econ~c

Other ~h ~ac~ons..

L~fe-Suppor~ Val~e ~ a

Di~cuss~on ...........................

C--01 631 6
(3-016316



88/38/1998 22:12    7951388 PAGE 86

Li~ oj" Trail, s

C--01 631 7
(3-016317



86/78/1998 22:12    7951388 PAGE 87

been severely ha~ered by the difficulty of stating the value of

alternate objectives ~ a ~ommon ~ur~e~y, Cost a~oun~u~ ~ethnlques

fO~ indus~rlal~ co~zeerc{al an~ residential Interests are well
developed and these inte~ests can bring 8tror~ pressures to bear

because of the nearly universal acceptance of evaluation techniques

which show the cash vaiue of a par~icularmanagement alterua~ive.

A~a~ns~ ~hese evaluation ~echu~ques conservationists and ua~ural

dlfflculty of transla~in~ the value of ~a~ural or undeveloped
into monetary ~er~s. Frequently, therefore, the al~e~matlve

ment dec~slon of leavlu~ land in its natural state is not
~fended nor serlously consisted. Although recreation, for

cash value on the esthetic pleasure derived fro~an unspoiled
or ¯ natural lake (for a dlscuss~on of ~h~s problem, see Pop~ [1972]).
As a result, hearln~s on proposed land use develo~nte ere usually
charge~ with a 8rea~ deal of emotion and frustration for ~II parties
Involved. ~n ~h~s paper we develop a ,~ep-wls~ means o£ a~¢ss£n~

true value of natural ridal,,.myshe~ ~ soc~.e~.~.a$ . vhnle--s value

based not only o~ commercial usage, but on social usage a~_nd the monetary

value of natural (t0eo "undeveloped") estuarine

T~al ~ma~ which are ~articularly vulnerable to

capric~us d~velo~nen~ [¥. ~o Od~ 1970], because ~any of ~he re~l

values of the ~uarsha~ are not ~aco~ulzad, o~ accrue some d£Stan~

~-~reh t~selfo T~ [1962] esti~ated that 45~ of the ne~ primary

produc~ion of a Ceors$a ~pu~#~ u~##~r~ marsh was flushed

the adJacen~ ~ay hy ~idal action. 0~ ~ ~ L~ ~ [196~]

maned tha~ ~he net expor~ of orsan&� ~tter (which ~ncludes

on a neap ~nd spr~ng tidal cycle ~esPect~vely. S~ e~ oZ.. [1971]
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~n ~he paragraphs b~lo~ ~e presen~ f~t ~he v~lu~ of a natural

~£dal ~arsh-es~ary base~ on iden~f~ab~e p~esenc commercial and

recreational uses for which =onetary values can be rather well

deter=~ned. Since this omits a number of other valuer, the marsh has,

next some potential Rdd~tlonal values and a~empt to equate ~hese w~ith

dollars. Thlr~ly, we calculate the total "l~fe support" value of the

~Idal marsh according to the procedure su~esned by ~d~Gnd~d~m
[1972]. Finally~ a $~ary ~able ~s presented which is a method of

~n~e$~a~In$ a~d ~u~Ing values as a basis for land usa planning In

the coastal z~ne.

Since, as already acknowledged, fishery production in estuarine
and co~e~al ~a~cr~ ~s linked ~¢ ~hallow wa~ p~odu~ion zones such as

tidal marshes~ reefs and seagrass beds. one ~ es~fmate ~he

value of a unit of marsh and its associated ~Idal creeks by evaluating
the dependent co~nerclal fishery. For instance, on the Georgia coast

the dockside value of f~sh and shellflsh (includln~ shrimp) iu 1965

O ~as $3,7 ~i111on [Cc~, 1~68]. value added in processlnE amounted

$5.23 million, ralslnz the to~a~ v~l~e to 98.9 milllon (Table 1).

Georgia has 393,000 acres of coastal marshland [~nr~ 1969]. Direct-
ly proporCloned ~h~s ~r~ ouE ~o abou~ $23 per ~cre per year.*

* Conventional econo~cs would dictate ~ha~ a port,on of ~he value o£ the
catch be ~pu~ed ~o labor, capital (i.e., ~he shrlmpboa~s), and manasseh,.
Such an a~roach appears log~eal, h~ ~he value ¢f the £~ah and
~hen becomes zero, as a c~on proper~y resource, i.e., the fish are

~he f~shery~ed ~nputs used in ~he~r capture. The present approach~ ~m-

~he food c~n and ~he n~rsery space, indicates ~he dependency of Jo~s and
c~vclal flshe~les on the ~scence of ~hes~ free resources. To be ~ore
complete, an a~t~p~ ~ht be ~de a~ evaluating ~he consist ~lus
r~ved from ~he cons~ptlon of ~hese ~rlne producE~, that ~s, ~he dlffere~ce
between purchase price cud ~he hi~he~ price tha~ ~he consist would be w£11-
lng ~o pay. (~ple~ a �ons~er buys ~d ~Joys a pond of shr~p for. $1.50,
b~t wo~ld be ~lli~ ~o pay $2.00 ~er pound ra~her ~han do w~hotst’
The d~ffer~ce, 50¢ per pound, ~s h~s consumer surplus, ~d is a~t~bu~able
~he produ~iv~y o£ the~rsh.)

�’o16320
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TABLE I. E,ai~ated Annual Value of Es~uarle~ for Curren~
Shellf~h a~ Spo~t ~i~ on ~ ~or~la Coast, ~n the
~s~tlon ~ ~she~ies Dep~ on the

Dollars Per Year    Dollars Per Acre
aillion per ye~3

Shell-~Ishe~1

~c~lae v~lu~ (1965) 3.7
Value ~ed (In p~oeess~S) 5.~

~i 8.9 $23

Sport Fiahi~
281,418 salt-wa~er fishermen @ $802 22.5 57
Ee~reation other thsu 8po~t

O £1sh!ng (boating, hua~i~) 11.2 28

Annual Value per Acre $108

2~um, ~. P., 1968, page ~-12, Table 8; prorated

3Assuming 393,000 acres of coastal marsh estuar£ee
1969).

O                          4
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TABLE 2. Annual Value o£ Coastal Marahland £or Co~nerc~sl Ytsheriea in

Loulatana (1970) and Florida (1971)

Lbs per Year Dollars per Year Dollars per Acre

Blue C:ab 10.3 .9

A~n~c ~ad~ 959.8 19.9

Flnf2sh (ocher than
Menhaden) 4.2 .7

Toes1 Dockside Value 59.7

Value Added £n Process~u~
(75Z o~ doc~/de value) ~.~

Total Value 104.6

Florld~

Sh~l£18h 61.~ 28.4

Finflsh 103.8 14.8

Total Dockside Value 43.2

Valua ~dded £n Processtn~

To~i(75ZValueOf dockside value)

32.5

~- ....

~.$. Dept. of Co, arcs. ~zr~t Fisheries S~atiet~cs ~. 5794 and 5919.
kui~a ~n~s, ~nual ~~ 1970.

2
~s~ns 2.2 ~lllon acres of salve and bzac~sh ~rsh ~ ~u~s~na
[~ok. 1970]. 1.05
Florida

6
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Bated on t~e Utilizat!on of Natur~ Primary Produetlon

Another approach co evalua~ion of l~nd is to consider i~s poten-

tial for development; ~h~__i=~_ is usually ~he ~jor factor ~n conv~on~

~1 ~e d~l~s. ~n estuaries, d~elo~en~ could ra~e anthers

~ ~n~e~IVe aquacu1~ure ~o dra~in8 ~nd f~ll~nS ~or ~dus~rlal or

o~r use. ~ce thiner ~s coucern~ ~th ~luation of

~rshez ~ ~1~ ccna~der only practices ~ch ~uld use ~he ~rah

a rentable re~urce, buc re~atn ~� ~ i~s ~r~ or l~s

~ natural s~ce. ~ecer aq~cuI~ur~ provers a pr~is~

a~nee les~ ~d£f£cat~ of ~he ~stu~ ~a r~u£r~ ~ for

pr~uc~lon on a ~re ~ens~ve scale ~ is f~d at preset.

for ~c~e t~[ aigh~ be ob~ fr~ ~his k~ of d~el~n~ are

s~ ~ Table 3. ~ual y~lds of 18~ ~ds of oyster m~t per acre,

~h $~000 (~h v~e ~d~), were ob~n~ by ~he la~e ~. ~ber~

a~ B~r Bluff, S.C. ~E. P. ~, 1968]. A well~na~ed, l~sed oyster

~ro~ ~th h~ ~he~ ~d la~al fe~i~ yi~ds abou~ 4500 pounds

of oyster ~ per ec~ ~th a ~ol~e v~ue of $1,5~5 per y~r. Very

~aive r~ ~ul~u~e, as d~elop~ ~n Jap~, ~th rafts cover~g one-

p~s p~ ~rs [~~, 1968] a~ a value of $6,125 per Y~r (Tabla 3).

syst~ where ~he ~Ic production of a large area passes across
oya~,r rafts, ~d the fec~ produced by the conaen~at~ oyster pop~a-

pr~y production of a ~reh-es~ua~ sys~ ~s ab~ 18.000 p~, d~
we~ht per a~re (Table 6 and S~ #~ UZ. [1971]) and ~ !0~ conversion

eff~ci~cy ~o oyster m~ i~ ass~ed, ~u ~he pr~ry Princeton of

~ply~ ~he ~c~e-cap~taliza~ion approach ~ descrf~

e 7
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!7~500 ~.b @ $.35/lb3 6,125

explanation.

196S, PaRe C-IS, Table 11; based on da~a of 1. Lun:.

1968, p, ~I02 and Table 1.
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W~t~ T,~u,,~nt Work ~u a B~I~ /or Eeo.om~ £w~Z..t~o~                  ..

valuable ills-support ~k t~t ~r~ a~s ~r~ ~ ~t~
~ or d~rect use by ~n. Z~ ~a thl8 "free ~k of ~ure"
grossly ~de~lued. s~ly bec~se i~ ~, 81~ys b~ ~

~t ~ of d~eZo~ant, ~ ~y, ~s ~ the l~-tem b~t ~teres~

~ th the ~t~t ~d ~e ecou~.

~e ve~ ~ortaut contr~t~on eateries uke to

~ qualt~y. ~e~’e [1971] estate of the waste ass~la~ed by

~-Atl~ttc emeralds, ~ te~ of ~D lo~d received. ~
Zn general, the sewsSe d/sc~rse ~ these estuaries ~s ~ece~v~ at l~8t

pr~ry t~u~nt. ~e secondary treat~nt ~rk done by three

~0 r~e ~ sv~e !9,~ lb BOD per ne~e pa~ day e~ be valu~ a~ $283
pe~ 8eTe per y~t, aas~ £n~t~taZ sec~dary ttea~t cost of $.~
per po~ (Table 5). H~er, waste ass~ilat£~ ~ es~ries does not
s~op st ~he "sec~a~" ~aSe bu~ continues t~ou~h the
of nu~r~ r~l and sss~ila~i~n. S~ce sr~f~�~l ~er~ry ~r~-

~ ~s~est~ ~e ’do~ a~ $I~,~0 ~Eth of ~rk pe~ y~ at a ds~y

9
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I

Ares ¥ounds BOD D~.~ha~sed Av~aSe BOD ~d

D:l~l 70,500 1,030 ~000 14.6

J~el 5,120 225.000 44 ¯ 0

~s~ ~ve~ 18,800 339 ~ O~ 18.0 ~

~.~ 5,250 525,000 100.0

Mean (~e£shted)              19.4

I0
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TABLE 5. Estimated Value of an Acre of M~rsh-Estuary in Ten of Waste

Assimilation°

Re~urn Cepi~al~zatlonI

For Incremental Secondary Treatment
of Domestic (organic) Wastes

19.~ ib SOD ~oval p~r day (e~ ~
Table 4) @ 8.04/Ib $283 $5,660

Fo~ Tertiary Trear~nent of Domestic P
(orEanlc) Wastes

Phosphoro.s removal (see text) $480 - $i,420 $9,600 - $28,400

Total Tertiary Treatmen~ Cost of
Artlfi~al NuErlen~ Removal of the
Presen~ Loadln~ of Mid-A~lau~ic
Estuaries (Table 4)° Nutrients
equivalent to 19.~ lb B0D per day
@ $2/ b $283, 40

present loadln~ of mld-A~len~ic estuaries is havln~ severe pollution
s~e-effects, this large sum is, ~n part, ~nd~eat~ve O~ waste t~ea~m~nt
eosts.~ha~ are not ~ow being paid by ci~les and i~dustrles~ but mus~ be

C--01 6329
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l~vels to aN undesirable exten~. And, as we have seen, the economic

value of estuaries as secondary ~rea~nent ~lan~s is relatively

s~ce ~he enerEy and money necessary for art~f,c,al secondary ~rea~en~

is ~ot large p~r unit vol~e 0£ waste. For ~ns~a~ce~ a ~d repute.

(~-I098-NSF; 1972) lls~s the ~oun~ n~ ,leutrlc~A en~r~ needed
secondary ~rea~men~ of 1 ~illlon ~allons of municipal was~es as
kilowatt hours (a~out 56.8 x 10~ kcal) which On a per capita ~aSls

less uhan I~ of ~he e~ec~rlci~y now cons~ed In an urban

The ~st ~portan~ contribution ~rsh~s an~ es~arles can ~ke
~as~e ~r~en~ ~s ~n ~sr~iary ~raatm,n~ to ~ov~ and recycle
n~r~e~s, a Very ~pe~slve process, as ~ have seen, ~f carrle~
~ ~n ar~f~clal sysr~s. ~en nu~en~-rlch effluents enter a ~sh
%he ~utr~en~s are effec~$el> ~rapped by ~he ~idal c~rcula~on

[8~ 1957], aUd ass~ilated in ~h~ productive b~olos~ca1

and have a larEe capacity ~o ~uffer nutri~ chanse~. P~e~ e~
[1972] have sho~ tha~ the phosp~e recTcle sys~ ~s so larEe ana
homeostatic ~n GeorEfa estuari~e and marsh sed~en~s that ~he l~el of
phosphate ~ ~hose waters varies li~le ~hrouE~ut ~he y~r, despite

effects of larEe add~tlons of phosphate ~o the estuar~ne

~hou~h res~rch results are no~ as cl~r for nitrogen. ~looded
~rshes appear to be uniquely adapted for deni~r~f~ca~ion and, therefore,

~y ~e ex~r~ely valuabl~ for ~rea~m~ of ~organ~c nitrogen was~es

~ the a~erobic zone,

E~er~al confi~tlon of these ~por~ant wa~er qual~y
0£ ~=~h-e-~ne sys~S ~S slowly evolvln8, Vu~e~ ~ Te=~ [1972]

plan~ and m~sured ~he inorEanlc nitrogen and pho~phorou, ’loes on

f~rs~ ~e lolling ~ch appl~ca~ion. ~om la~e ~y ~hrough

C--01 6330
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Other functions of the natural =arsh are more d~fficu~lt to quantify,

but no less real. Perhaps the most ~portant of these is the role of the

¯ arsh ~n 81obal cycles of n~trogen and sulfur, The cont~nuin~ nor~l

funct/un of ~he b~osphe~e de~end~ on ~he ch~ical ~eduction o~ carb~,

n~trogan and sulfur, which are ~ncor~oraced ~o all living ~ssues.

~le car~ reduction occurs ~hrough pho~os~uhesis in oxidizing

phere, compleUion of ~he cycle of uhe o~her uwo el~ents depends ~

~crobial acuion ~ a r~uc~ng e~viro~t [~ev#~ 1970].

f~on ~ the world has been n~rly doubled by Industrial

~inE tn ~he slyly increasing bio~ss on ~he earth’s surface, as sho~

by eutro~hied wa~er bodies, b~ ap~ar~tly ~he ~lobal b~osphere ~s

p~sated for ~ncreased ~ro~npu~s to s~e ~teuc by increased

d~triftcation. ~ls mlcrob~.al process raqulres the close prox~ny

~o n~ra~e in ~he oxidized layer, d~fuses ~n~o ~he reduced zone and

r~uced ~o nt~ro~ ~as, escap~nS ~o ~he at~sphere. ~daZ ~rshes are

id~ly sui~ for ~h~s func~i~. Tidal waters carry nutrien~s ~o ~he

~rsh surface ~ere they diffuse through a ~hin layer of oxidized

to th~ a~n~ub~ ~ou~ below. ~e sulfu~ cycle, ~ ~he ~e wa~ depend8

~ a by-product o~ ~he r~c~ion. ~n Linsley Pond, ~., sulfate
~y ~e as ~ch as i0~ of carbon reducti~ [~e~ 1970], so i~s
i~ of a~e si~Iflcance. The indu~r~al con~rlbutlon to at~spher~c sulfur

~s ~n=~eased no about one-third of ~he ~o~I ~spher~c sulfur

pr~rily as sulfate. The lack of~despread accusation of sulfuric acid
~ a~dence of ~he eff~ci~cy of ~he sulfate reduction sye~ ~n

~ese two processes have no~ been quan~lfled on an area basis

co~tal ~eerobic ~ds to continued noel f~cti~nE of ~lobal cycles

C--01 6332
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Llj’e.~Yzppor~ Val~e ~ a F~nctton of Productiv~ F.~er~ty Flow

So far in this article we have resorted �o the "component" approach,

that is, Identifying ~d separately ~alua~in~ produc~s, uses ~d

t~ are Judged ~o have a va~ue, o~ pot~�£~ va~ue, ~o ~. The

�~ o~ this lles ~ ~he d£gf~cul~y og ln~eSr~ or ~£nS ~he c~pon~

V~S, because ~ny o~ th~ uses con~lt~ ~h one ~ogher. ~8,

aq~culCure ~ld reduce spor~ flatus and recr~tio~l ~aciug values, o~

~ ~e for secondly ~r~~ of sew~Ee ~uld ~eatly reduce ~ny o~her

v~ues. ~erefore. i~ is difficult to obtain ~ ~erall value by the

tO ~h~ ~o~@i ~stuarin¢ sys~ and not to the ~rehes per 8e; ye~ it is the
~shlands that need to be v~u~ In ~netary ne~s s~nce they are the
of ~ sys~ ~s~ ~inerable ~o ~dlflca~ion a~ d~elo~en~ by ~.

H. T. ~ [1971] has sugg~ed an "ecosys~" approach for

~t~ the ~ot~ ~rk of nature ~o mone~a~ ue~,, so ~ ~he

V~u8 of a del~l~ ~tur81 ar~ ~u be dete~ed ~.hou~ ha~E ~O
Specify how thm ~ork flow ~Eh~ be divided ~o differen~ USeS ~ f~ctt~8.

~ ~ ~ [1972] ~ve ~tended ~his approach in te~ o~ land-use

to~ ~£ro~en~. Since the ~c~e of ener~ ~d ~ney is the bas~s for

8con~� ~rans~t~one, it is muK~eoted tha~ the ~a~to of Cross Nations!

~r~uet to Nation1 ~ergy ~ns~£on c~ be used to eq~e euer~

t~ ~h ~dices a~e a~rox~i~8 ~ no~ fire v~ues. ~oss ~i~l

~oduc~ is ~he approx~tion of ~he to~al value of all ~he ~ood8 ~

C--01 6334
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O services produc~t in the nation annually, including the value of capital

goods used up in the production process. Though ~t has ~any shortcomings

(i.e., work done by a housewife in lieu of hired help is not valued, the

s~ne wo~k done by h~red help ~ valucd), ~ ~s ~£dely e¢cep~ed a~

bes~ approxi~acion available. This level of outp~ ~s achieved by con-

suming (approxt~ately) the amount of energy re~lec~ed in ~he National

Energy Consumption index. The use of ~hese indices ~o~ether permits us

to determine an approx~mation of the amount of energy consumed per dollar

S~ates, l016 k~localor~es a~ consumed yearly ~o produce a Cross

Product o~ l012 dollars, so that approximately 104 kilocalories i~ equal

to one dollar. S~nce the ~ate o£ primary production is~asure of the

energy flow of a natural coneaun!~y, and an index of the useful work that

.... :m~ht be accomplished, the ratio c~n be used to place a dollar value on

any par~ o£ ~h~ natural environment where primary production can b~ mea-

~o One £urthmr qual~fication is worthment~on~n~0 The value of a

f energy generated in a natural system~ey not be directly co~pa~able to

.. ~ un~L of eue~Ky deX~vered in the £ox~a o£ electrtcx~y to an

.~.and £or this reason the approximation may actually be a gross understate-

~ent £u dollar ter~s.

Several recent esti~ate8 of the annual net pr~nary production

coastal 8~lt ~rshe8 are listed in Table 6. Several of ~he~e
and moJ~ of ~hoee published prior to 1968, are undere~¢~¢ea ~ec~uae

they are based o~ "standln~ �rope"uncorrected for dry~at~er exported

by the tides during the annual cycle, We ~udse the Louisiana and

figures, as shown in Table ~, to be ~os~ representative of the hfghly

productive marshes of the Gulf end south Atlantic coasts. Since, as

already ~nd~ca~ed, pr~duu~v~y le ~o a ce~£n ex~en~ ~ function of

water flow separa~e estates are E~ven for the hi~her o~~ ~uuer

(that receive less wa~er flow subsidy) cudthe outer or

(Table 6~ Col~n~ 1 and 2, respectively). Conservative estates in

18
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TABLE 6. ~nu~l Ne~ Production ~n Pounds per sere of

Harshes.

~Ined Re~er~ce

-- ~ 3,780 ~’~ 1961

5,420 ~i,560 -- ~~, ~970

6,200 18,750 ~ ~h~m a~ a~.~ 1972

-- 25,700 -- ~ ~ ~~, 1973

.... 17,880*

Calculated on basis that ~OZ of total Georsia~~ marshes are h~h
nuarshe8 and 60~ are low marshes°

19
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rouad figures, then, are: 9000 lb/acre for high marehes; 27,000 ib/acre

for we11-1r~i~a~ed !ov~arshes; and 18~000 1~/acre for large areas o~

~o~al marsh wi~h an approx~e equa~ dls~rlbu~ion o~ h~gh a~d ~ ~e~.

Sat~ory ~a~u~s’o~ ~ota~ O~ ~S~ pr~ production have

not ye~ bee~ acco~pllshed for salt ~rshes. S~nae ~#~
u~llze ~he rec~ly discovered C4 pho~os~he~c pa~ay, the

of pho~os~t~e dissipated lu resplra~on is probably not as large as

esteemed earlier ~y T~G~ [1962]. Based o~ the sfflc~ency of o~her C~
pl~ts adding 25~ ~o Lhe ne~ production would glve a reasonable
of gross pr~uctlon, ~, annual ~roe~ pr~ p~od~�~on ~s ~obably

of ~he order of 22,000 1~ dry--tier/acre or,roll, 11,000 1b/acre

hi~h~rshes, and 33,000 Ib/ac~e for ~he more productive l~rsh ~a~.

To es~e [he dollar value of an acre of ~rsh ba~ on

~erSy/~u~7 conversion ou~l~ed in the sec~d paragraph of [h~s section

~by 104 keel/dollar ~o ~e~ d~llars/acre. Such a calculatlon glv~ a value
of ~4~070/y~r for the ~rsh as a whole (ra~e: $2#035 for high ~r~h ~d

~105 for l~rsh). ~e              "~ .......... ~ ......... ~~ -inc~e-c~pltallzed v~ue ~u,ld be $81,4~ per
a~ overall. ~s ~s , lar~er v~l,e ~n ob~a~ by ~y of ~he c~~ ~ C~

est~es~ excep~ fur the "~erload~" tert~ tr~m~en~ v~ue (Tab~ 5),
~ch as already d~scuss~ ~s unr~sonably h~h, ~d ~he ~t~ve raft
culture of oysters (Table 3), which requ~es large ~er~ subsld~ by ~.
~e ~van~a~e of cos~ acco~ bas~ on productivity (~.e. calcify for
1~f~ suppor~ ~rk) ~ ~l~ I~ ~ be appl~ ro a par~c~ar acre, or
of ~rs~d i~self as i~ function, as a pa~t o~ ~h. whole es~y.

R~uud-f£~ure values based on by-produc~s, waste ~reat~nen~ and pro-
du~Iv~y are ~um~art~ed in Table 7. The value of estuaries for waste
assi~tlatlon and S~e~al llfe ~ppor~ is grea~eE t~ ~ acc~Ing fr~
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TABL~ 7. Marsh-Estuary Values as De~:erm~ned by Various Me~hods of Evaluation.

for Evaluation Annual Return Value per Acreper acre

(1) Co~ercial and Sports Flsher£es $ 100 $ 2,000

(2) Aquaculture Potential (Table 3)
(a) Moderate oyster culture level 630 12,600
(b) Intensive culture of oyster beds 1.575 32.000

(a) Secondary 280 5,600(b) Pho~phorov. re~©val~ 9~0 19,000
(c) ~Justed tertiary2 2,500 50,000

(4) Maximum Non-Competitive Summation
of val~ee
(a) I + 3c ~,600 52,000
(b) 2b + 3� 4,075 81,500

(5) T6~al Life-Suppor~ Value3 4,100 82~000

~ of ~wo v~luee ~hown ~n Table 5.

2BOD load£n~ (as 8how~ lu Table 4) r~uced to 3,5 1b/day, a level that
~mtune~ 02 1~el~ abou~ I ppm.

~See ~E for calculation based on ~ross pr~ry production.
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~ysters, is fEnored here because of the high enerEy subsidy required by

man end ~he fact that if carried out on a large scale £t would elim~nate

mos~ uther natural functlOn~o 8ummln~ values f~r �~po~l ~t could

that bas~ on productivity. ~ alr~dy ~pha~zed ~he latter value

(Table 7, No. 5) pertains dlrec~ly to ~he ~r~hla~s, ~erea~ all the

other values ~rtzed in Tabl~ ~ are based ~ the es~gar~e ~ys~

It functions as a whole.

D~n~t~atln~ that ~r-hlan~ ~nd ee~g~le~ ~ve a

do!lar value In ~helr natural state certa~ly provldes a blg boost ~o
prese~ation of ~uch area~ that are in public o~ership. If ~rge v~ue.

such aS thos. in Tabli"~’’(i;~ ~ ~d ~) are ~en.ra:ly r~co~nlzed

acceptS, th~ ~t~te or federal ~g~ctes or c~tsst~s ~ch ~e Juri~-

dt~£on over ~he property or re~rc~ w£1i ~ less likely to Iea~e~

away, or sell valuable ~rshlands for capr£cioul developer. ~o,

~uch areas ~to pe~n~ protective categories.
~"" ~ the other ~d, £f the ~rshl~ ~ ~ private o~ersh~, the

~er ~11 sg~d to 8~lu by ~11~ fo~ development uo ~g~r h~ htMh
..,

e~ appralssl, ~/ne~ l~vluE tha ar~ In le~ n~t~raI s~ata ~s

prlc~g sysc~, ~lch one sch~l of ec~om~c~ holds ~11 solve a~ econ~c

t~ugh the value of ~rs~and ~cr~se8 ~8 it bec~es scarcer to ~

u~ point that it~ llfe-support valu~ could "outb~" o~her lend uses
£~ no way to convert the prev~us d~elo~en~ back to l~l foyer (and now

~e Valuabl~) ~ ~e irony o~ de~ence ~ ~h~ prlce ~ys~ i~
. ~     . .     ~ ,

tr can ~k~ a r~sonable ~oundi~ arg~n~ for deve~o~ ~rs~nd, and

it c~ ~ offer an ar~ent rha~ a po~ ~1! be reached ~ the

¯hould be conver~ back to ~r~h~ but it c~ot ~ff~cttvely re-crea~e
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It Is worth mentlonln8 ~hat, as high as the values here~nde~er-
~ned for ~rsh acrease ~y se~ ~o be~ a~ ~hough ~hese values are

a~ we!l as through Increasas ~n population and indus~rlal develo~en~.

~ss acr~e In natural~rsh dung ~he s~e or more ~rk for ~n ~han
~s now done woul~ indicate a hi~her value per a~re ro socle~y, bur
~s aFparen~ ~ha~ a l~i~ may be reachad, b~d which further

Professor Hewn D~y (LSU ~partmen~ of Econ~e. pers~n~l

~n~cation) suggests ~ha~ ~o~her approach ~o evalua~n~ the #~dRl ~rsh-
lands ~y be to s~ply catalog all of ~he functions which ~hey csrry ou~,
and ~u~e as the value of each f~ct~on ~he co~s wh~ch~uld ~e incurred

!he econom~s~’s "least-cos~ a]te~a~ve~ approach, ang ~uch an approach,
s~ all of ~he l~st-~ost al~erna~ive cos~s. ~y well ~u~n up values
for ~rsh ~ would dwarf ~hose report~ ~ ~hls paper.

~aluatlon of ~rshland as a renewable r~source~ e.g. as ~ ~nc~e

~ers of natural resources wi~h value to society receive a re~urn.
~rec~ purchase by ~e~eu~ ~s one solutlon, of c~rse; scenic or

w~t~ "ban~" ~.ra ~he o~c~ ~s paid no~ ~o develop (as In

~,t) is ~r~ps a fe.s~ble "delay~ opt~" procedure ~n ease~
outr~h~ purc~se ~o~ b~ ~de a~ a par~tcu~r

~he bes~ solution is a "~ook abed" land~se p~ which delvers
~he ~n~ ~d location of life-suppor~ ~ur~ areas ~b~t ~11 be

sr~s can ~hen be acquired or zoned ~o the public d~. before

23

C~016340                   -
C-O 16340



22:25 7955388 PAGE     17

present an overall model

developed compar~nents could be objectively dete~in~. S~ce ~ny

coas~ ve~nds are mo~e productive ~han adJacen~

gener~ly receive high prlor~y for inclusion ~o ~he undevelop~
c~parrm~.

Four levels ware selected for sonetary evaluation of ~rshlands
and estuaries of ~he south A~lant~c and Gulf coasts : (.i) by-produ~t
production (fisheries, e~.); (2) potential for aquacult~ral develop-
me~ (3) waste asslmilation~ and (~) total "llfe-support." value in
~arms of the "work of nature" as a function of primary production.
Money value~ of marsh-es~uarlas in ~helr natural s~a~e were calcula~ea
in terms of (a) annual return and (b) an Income-capi~a1~zed value,
Rou~d-f£~ure values pa~’ au~’e aL Lhe fou~ lev’e1~ W~e~ (i) a) $i00;

b, 82,000; (2) ~, $I,OON~ h, $20,O00; (3) -, 82,5~; ~, $50,000; end
,,

~e ~alue of vas~e ass~tion a~ =o~al life-suppor~ work
(levels 3 ~d 4) are several t~s higher ~h~ ~ ~&ch caa ~
obEaZned fr~ by-producns, ~cep= possibly ~er incisive

o~her uses. ~ese high v~ue8 (levis 3 ~d 4) repres~ est~t~ of
wha~ ~n ~d ~ve to pay (i.e. "~nte~1~ze") ~ ~e~ of ~he v~ue

of ~ useful work of an ~c~e of est~ should it not be available
~o do t~s ~rk. S~i~ values for spec~c funct~s Juds~ to be

non-~et~ve re~its ~n ~ va~ue appro~ch~ ~ o~a~ed ~y a total

l~e-~uppor~ calcu~fon (level 4), bu~ ~he wea~ess of such a "~pon~

approach" is ~ ~s~ ’~ltiple u~s" do, ~n fac~, c~e~e at h~gh

i~els of use. ~e advantage of level ~ cos~ acco~tt~ is ~ ~t can

be applied ~o a par~icular acre, or acres, of ~rshland vithou~ bmv~

~o ~eclfy h~ ~he ~rk flow m~h~ be d~vId~ into d£fferen~ uses ~d

funerals (~h ~11 vary fr~ ~ to ~ s~d p~ce ~o pl~ce).

24
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estuaries are not very effective (and, ~herefore, not very valuable)
for secondary rrea~men~ of ~clpal was~es, but ~ha~ ~hey have a
~r~ous capacity ~or ~ertla~ ~rea~en~ of nu~rlents, especially
phosphorous. Since seconda~ ~rea~m~ ~s rel~E~vely ~e~enslve and

~ 18 cl~r t~t the large BOD loading now 5o~e by ~ny estuaries
should be gr~rly reduced by organic ~trer dlges~ion ~ man’s =rear-
,mr pl~ts in order that the natural sys~s can effectively

out tertiary ~reatmen~ and ~Intain a water quality ~ presages or

D~ns~ra~ing tha~ ~rshlands have a substantial dollar value
~ .... ~ ~~ ...... " ....... .. ’ -. ’-t.- ~.:~ .........

~helr natura! s~a~e provides an ’~nc~t~ for prese~at~on of wetla~s

~hat ar~ ~n public o~ership, but not for prese~at~on of those

private o~ership since ~he o~er ~y receive little or no direct retu~

no ~er h~ high ~he appraised value ~o socteuy. ~_.prlcln~

m~ of ~rs~d8 becomes essen~ally an irreversible action.

c1~r ~hac ~rshlands ~s~ be evaluated as ,a ~ewAble resource
v~ue that ~reases with uzb~-~d~r~al dev~o~ent.

~e ~ ~s c~e ~o seek ~ans of lettln~ o~ers of ~a~ural

sources wi~h high valu~ ~o so~e~y mealy, a re~urn. ~e bes~ lon~

~e~ solution ~s a land-use Plan ~ich del~its the ~un~ and location ’

of natural areas ~hat w~11 be necessary �o suppor~ a fu~re
l~el of ur~-Industrlal development. ~en such natural areas c~ ~e
acquired, or z~ed, before ~he spi~al of land speculation raises the
~rke~ prl~e. ~e teclmulu~y u~ ~ys~s e~olo~y is n~ bci~ d~eloped

~o the poln~ ~ ~ o~j~ntlve n~par~tal~zaE~on between davelop~
~ ~d~eloped envlro~n~ can be ~de. Since ~n7 coastal
are ~re pr~uc~ive than ~dJac~ areas, they ~uld generally receive
high prlori~y for ~nclus~on into ~he undevelop~ c~partmen~.
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